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1. Introduction

Policy concerns about redlining have been long standing. Believed to have been widely used

by mortgage lenders in the past, redlining is a practice where lenders limit mortgage credit

to creditworthy borrowers in particular neighborhoods, most often those with high concen-

trations of lower-income or minority residents. Interest in redlining has been renewed by the

rediscovery of the Residential Security maps produced by the Home Owners’ Loan Corpora-

tion in the 1930s. Recent research using these maps has tied historical redlining to an array

of adverse present-day outcomes that include continued segregation and inequality (Mitchell

and Franco, 2018), reduced economic opportunity (Aaronson et al., 2021), less greenspace

(Nardone et al., 2021), higher land-surface temperatures (Wilson, 2020), and worse health

outcomes (Nardone et al., 2020; Collin et al., 2021).1

Among the most important laws passed to combat redlining is the Community Reinvest-

ment Act (CRA) of 1977. Passage of the CRA was motivated by concerns that deposits col-

lected in lower-income neighborhoods by commercial banks and thrifts (hereafter banks)

were funding loans in higher-income areas, which was causing capital flight out of distressed

communities and contributing to urban decay (Canner and Cleaver, 1980). The CRA reaf-

firmed banks’ affirmative obligation to help meet the credit needs of their entire local com-

munities, including low- and moderate-income (LMI) neighborhoods, and tasked federal

banking agencies with encouraging banks, during regular examinations, to meet their CRA

obligations in a manner consistent with safe and sound banking practice. The agencies were

also instructed to take CRA ratings into account when evaluating applications for new branch

locations or bank mergers.

For the past 25 years, a central component of CRA exams for large banks has been a re-

tail lending test that assesses each bank’s record of lending to LMI borrowers and in LMI

neighborhoods (collectively, LMI communities). Instead of establishing quotas on lending
1While recent research on the effects of redlining has focused on the HOLC maps, which are the only redlin-

ing maps still in existence, the accumulated evidence clearly shows that the practice of redlining predated these
maps and that the maps were not used by HOLC or others in making credit decisions (Hillier, 2003; Fishback et
al., Forthcoming).
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amounts, the lending test focuses on the share of a bank’s retail lending made in LMI com-

munities.

Since its inception, the lending test has allowed banks to meet the credit needs of their

local communities either by originating loans themselves or by purchasing loans originated

by others. Loan purchases were included because it was believed this would increase the liq-

uidity of LMI loans and, thus, make credit more widely available in LMI communities.2 This

approach, however, has not been universally supported. Opponents of giving originations

and purchases equal treatment, which have generally included community groups, have ar-

gued that equal treatment may incentivize banks to purchase loans solely to improve their

CRA rating and that this might cause banks to sell the same loans repeatedly among them-

selves, a practice called churning (Community Reinvestment Act Regulations, 2001; Commu-

nity Reinvestment Act Regulations, 2004). Additionally, some have argued that because orig-

inating loans requires more effort on the part of the bank, originations should count more

towards meeting a bank’s CRA obligations.

To date, there has been no evaluation of the extent to which giving banks equal credit

on their CRA exams for originating and purchasing LMI loans has affected the liquidity of

these loans and, if so, whether it has made credit more widely available. This paper seeks

to fill this gap by evaluating loan origination and purchasing behavior in the U.S. mortgage

market since the Great Recession. I focus on mortgages because of the central role that mort-

gage lending plays in CRA examinations, the more active secondary markets for mortgages

(which makes large-scale purchasing more feasible than it is for small-business or other

consumer lending), and the importance of homeownership in wealth building among lower-

income households.

I examine public mortgage data collected pursuant to the Home Mortgage Disclosure Act

(HMDA) from years since 2013. Using the CRA’s bright-line definitions of LMI borrowers
2This justification for allowing loan purchases comes from the Advanced Notice of Proposed Rulemaking pub-

lished ahead of the 2004 CRA rule changes, which considered, but ultimately decided against, altering uniform
treatment of originations and purchases (Community Reinvestment Act Regulations, 2001). No explanation for
the equal treatment was provided in the Federal Register notices that preceded the 1995 CRA rules that estab-
lished the lending test.
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and LMI neighborhoods, I identify four different thresholds where the CRA’s treatment of

a borrower or a neighborhood changes abruptly and use regression discontinuity at these

thresholds to identify any causal effects of the CRA on lending activity.

The results of the analysis show that banks operating within their CRA assessment ar-

eas significantly increase their loan purchases at the LMI thresholds, suggesting that the

CRA enhances the liquidity of LMI loans. However, this additional liquidity appears to have

no effect on lending in LMI communities. There is no indication of a material increase in

originations at the LMI thresholds. Moreover, lenders do not appear to retain fewer origina-

tions on their portfolio, which might have been used to to expand lending away from the LMI

threshold.

Instead, the analysis suggests that the CRA-induced loan purchases by banks within

their assessment areas have been fueled by loans that otherwise would have been sold to

Government Sponsored Enterprises (GSEs). The share of originations sold directly to the

GSEs drop significantly at LMI thresholds, with even larger declines observed for resold loan

purchases. Significant discontinuities in the sale of originations and purchases to the GSEs

are observed for multiple lender types, including banks outside of their assessment areas

and independent mortgage banks. The magnitude of the decline in GSE loans sales appears

large enough to account for all of the CRA-induced loan purchases at the LMI thresholds.

Despite the decline in loan sales to the GSEs, supplementary analysis of conventional

loans using the National Mortgage Database suggests that the CRA has no effect on the

share of loans ultimately acquired by the GSEs. Instead, the CRA only appears to affect

the speed with which the GSEs acquire loans. The share of GSE acquisitions that are made

within 60 days of origination drops significantly at the LMI thresholds. In contrast, the CRA

appears to have little or no effect on the share of loans acquired within 120 days, implying

that CRA-induced loan purchases only temporary diverts loans from the GSEs by a few months

at most.

Together, these results suggest that the CRA’s equal treatment of originations and pur-

chases increase the liquidity of LMI loans, but otherwise confers little benefit on LMI com-
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munities. In contrast, providing CRA credit for both originations and purchases increases

banks’ LMI shares substantially, with the largest gains being realized by banks whose origi-

nations-only LMI shares are lowest.

The results of this analysis have clear implications for our understanding how the CRA is

affecting mortgage availability among LMI households. It also contributes our understand-

ing of the effectiveness of public policies aimed at improving homeownership opportunities

for lower-income households by increasing secondary market support for mortgage lend-

ing (Ambrose and Thibodeau, 2004; Bostic and Gabriel, 2006; An and Bostic, 2008; Bhutta,

2012)

The rest of the paper documents the analysis and the evidence used to reach these con-

clusions. The next section begins by providing background information on the CRA and the

state of existing research. Sections 3 and 4 discuss the empirical approach and the data used

in the analysis. Results are documented in Section 5 with robustness checks in Section 6.

Section 7 concludes.

2. Background

The CRA is best understood in context as the fourth in a sequence of laws passed by Congress

aimed at eliminating discrimination in mortgage and consumer credit markets following

the passage of the Civil Rights Act in 1964. The first of these laws, the Fair Housing Act

(FHAct) of 1968, banned discrimination in all aspects of real-estate-related transactions, in-

cluding mortgage lending. This prohibited neighborhood-based discrimination such a redlin-

ing. It was followed by the Equal Credit Opportunity Act (ECOA) in 1974 which outlawed

discrimination in all credit transactions, not just those involving real estate. While ECOA

originally only banned discrimination on the basis of sex or marital status, its protections

were expanded in 1976 to cover other bases. The third law, the Home Mortgage Disclosure

Act (HMDA), was passed in 1975 to provide greater transparency around mortgage lending

by mandating the collection and reporting of mortgage data to help policymakers and the
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public determine whether lenders were serving the housing needs of their local communi-

ties. Two years later, Congress passed the CRA.

The CRA was passed to address persistent concerns about redlining (Barr, 2005). In par-

ticular, some expressed concerns that banks were collecting deposits in lower-income neigh-

borhoods that were being used to fund loans in higher-income areas, which was resulting in

capital flight out of distressed areas and contributing to urban decay (Canner and Cleaver,

1980). Unlike the FHAct, which told lenders what they could not do (discriminate based

on race or other protected class status), the CRA established that banks have an affirma-

tive obligation to meet the credit needs of their entire local communities including low- and

moderate-income (LMI) neighborhoods. It was no longer enough that banks treat applicants

fairly, they now had to be proactive about offering services and soliciting business from both

lower- and higher-income areas. Federal banking agencies were tasked with encouraging

banks to meet these obligations, consistent with safe and sound business practices, as part

of regular bank examinations.

In 1993, President Clinton requested that federal banking agencies reform the CRA’s

implementing regulations to make them more objective and performance-based, while re-

ducing banks’ compliance costs. He also asked the agencies to develop a specialized staff of

CRA bank examiners and to more effectively sanction lenders who consistently failed to meet

their CRA obligations. Revisions to the CRA Regulations were finalized in 1995 (Community

Reinvestment Act Regulations, 1993).

Among the changes made was the introduction of CRA’s lending test. Applied only to

large banking institutions with assets of at least $250 million, the lending test evaluates the

share of a bank’s mortgage lending made to low- or moderate-income borrowers or neighbor-

hoods (LMI-lending share), compared to the LMI-lending shares of other financial institu-

tions.3 The regulation focuses on LMI lending shares because drafters of the CRA wanted to

avoid establishing quotas for the amount of credit banks had to make available. The lending

test is conducted in bank-specific assessment areas. Each bank designates its own assess-
3The lending test also applies to other types of retail credit including small business, small farm, and con-

sumer loans. It also evaluates a bank’s record of community development lending.
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ment areas around its bank branch network that represents the local communities within

which its lending is evaluated.

Since the introduction of the lending test, banks have been able to include both loans

they originate and those they purchase from other lenders as part of their local lending ac-

tivity. In 2001, the federal banking agencies solicited public comment on proposed changes

to the CRA’s regulations that included distinguishing between originations and purchases.

Consumer groups responded favorably to the proposed change, arguing that originations

should receive more weight because they require more effort and because banks could pur-

chase loans solely to improve their CRA ratings. However, industry commentators were against

the change, arguing that the uniform treatment improved the liquidity of LMI loans and

consequently made credit more available (Community Reinvestment Act Regulations, 2004).

Ultimately, the federal banking agencies retained the equal treatment of originations and

purchases.

Since its inception, the CRA has been a controversial policy that has caused a lot of de-

bate (particularly in law review articles around the 1995 revisions),4 but relatively little em-

pirical research on its effects. The papers that have evaluated the CRA’s effects on mortgage

lending (which include Ross and Tootell (2004), Avery et al. (2005), Bhutta (2011), Butcher

and Muñoz (2017), Lee and Bostic (2020), and Ding and Nakamura (2021)) have generally

found small and inconsistent effects of the CRA on mortgage lending.

Since the Great Recession, a second strand of literature has explored the CRA’s role in

triggering the mid-2000s housing bubble and causing the collapse of the subprime mortgage

market in 2007. Despite the previous literature having found only modest effects of CRA,

these papers, starting with early work by Pinto (2010) and Wallison (2011), argue that the

CRA (along with the GSE goals) caused lenders to lower their lending standards to make

mortgages available to lower-income borrowers who were unlikely to repay. On balance, most

studies that look at these claims find that the CRA’s role in the subprime collapse was min-

imal (Bhutta and Canner, 2009; Avery and Brevoort, 2015; Bhutta and Ringo, 2015; Ghent
4See for example, Fishbein (1992), Macey and Miller (1993), Swire (1993), Bierman et al. (1994), Barr (2005).
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et al., 2015). Nevertheless, a few studies have continued to claim that the CRA caused the

subprime crisis, largely based on incorrect information about the CRA.5

Across both strands of the literature, most studies that have examined the CRA’s effects

on mortgage lending have largely ignored the role of loan purchases (except for Avery and

Brevoort (2015)). Most also limit their analysis to the effects of CRA on lending in LMI tracts

without examining lending to LMI borrowers and without differentiating the behavior of

banks within and outside of their assessment areas.

3. Empirical Approach

For purposes of the lending test, the CRA uses bright-line definitions of LMI borrowers and

LMI neighborhoods. Both terms are defined similarly. LMI borrowers have incomes that are

less than 80% of the median family income (MFI) of the surrounding area. LMI neighbor-

hoods are census tracts whose MFI is less than 80% of the MFI of the surrounding area.

Both definitions define surrounding area the same way. In urban areas, the surrounding

area is the Metropolitan Statistical Area or, in large urban areas, Metropolitan Division. In

rural areas, it is the non-metropolitan portion of the state where the borrower or tract is lo-

cated.

Figure 1 depicts how loans are designated using the CRA’s definitions of LMI neighbor-

hoods and LMI borrowers. Any loan can be represented on the figure as a single point based

on the borrowers’ income as a percentage of the surrounding area MFI (the y-axis) and the

its census tract’s MFI as a percentage of the surrounding area MFI (the x-axis). Loans in the

three shaded quadrants meet the definition of one (areas A and C) or both (area B) of CRA’s

LMI definitions and thus help banks on the lending test. Loans in quadrant D, which ac-
5See, for example, Agarwal et al. (2012) whose misunderstanding about the CRA are documented by Reid et

al. (2013).
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Figure 1: Thresholds Used to Designate LMI Borrowers or LMI Neighborhoods

Figure illustrates the delineations of LMI neighborhoods and LMI borrowers used by the CRA and
the resulting thresholds where CRA’s treatment of loans changes. LMI neighborhoods are those
where the median family income (MFI) of the tract is less than 80 percent of the MFI of the sur-
rounding area. LMI borrowers are those whose incomes are less than 80 percent of the MFI of the
surrounding area.
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count for two-thirds of HMDA originations from 2010 to 2020, are non-LMI loans under both

definitions.6

The lines that delineate LMI neighborhoods and LMI borrowers each contain two seg-

ments. The upper portion of the line that defines LMI neighborhoods, the high tract thresh-

old, separates areas A and D in Figure 1. Along this threshold loans to middle- or upper-

income borrowers go from being in LMI neighborhoods to being in higher-income neighbor-

hoods. Along the lower segment of this line, the low tract threshold, loans to LMI borrowers

go from also being in LMI tracts, in which case they help the lender meet both its obligations

to LMI borrowers and LMI tracts, to no longer being in LMI tracts. I distinguish the high

and low tract thresholds because the marginal value to lenders should differ across the two

segments which might have different effects on lending activities. The line delineating LMI

borrowers is similarly subdivided into high and low borrower thresholds.

Because treatment at these thresholds change abruptly, the causal effects of CRA can be

estimated using a regression discontinuity design (RDD). This study uses RDD to estimate

local average treatment effects (LATEs) around the four thresholds shown in Figure 1 (Im-

bens and Angrist, 1994).

In modelling lending at the LMI neighborhood thresholds (the low- and high-tract thresh-

olds), I aggregate annual lending activity to the census tract level and use that as the unit of

observation. I define the tract relative income of each observation as the difference between

a tract’s MFI and the MFI of the surrounding area. Similarly, when modelling lending activ-

ity at the LMI borrower thresholds, I aggregate all loans to borrowers with the same income

(which HMDA rounds to the nearest $1,000) within each MSA/MD and use that as the unit

of observation. For each of these observations, I define the borrower relative income as the

difference between the borrower’s income and the MFI of the surrounding area.

Several different lending outcomes are evaluated around each LMI threshold, including

loan purchases as a share of lending activity, loan originations, and the share of loans sold to
6This calculation uses the same loan definition used throughout this paper. It is based on first-lien mortgages

originated for home purchase or refinance backed by single-family homes located in urban areas. Only 6 percent
of loans over this period were to LMI borrowers in LMI tracts.
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different purchasers. Using i to index each observation and t to index the observation’s year,

I generically refer to each of these dependent variables as ykit where k indicates which of the

four thresholds are being examined. I specify two different models of lending outcomes.

First, using rkit to represent the tract or borrower relative income, I specify an unadjusted

model as

ykit = fk(rkit) + εkit (1)

where

fk(x) ≡


fk+(x) x ≥ 0

fk−(x) x < 0.

(2)

I estimate this model using local-linear polynomials for fk(x) where the bandwidth is se-

lected using the method suggested by Imbens and Kalyanaraman (2012). The estimation

is restricted to observations where the value of the running variable, rkit, is between -$20,000

and $20,000. The estimation results from this model are used to calculate the threshold ef-

fect as τ ≡ fk−(0)− fk+(0). Positive values of this estimated threshold effect indicate that lend-

ing outcomes were higher on the LMI side of the threshold, suggesting that CRA increased

those outcomes.

Because this analysis combines data from different time periods and across a wide array

of Metropolitan Statistical Areas or Metropolitan Divisions (“MSA/MDs”), I also estimate an

adjusted model. Using the same notation as above, I specify this model as

ykit = αm + γt + fk(rkit) + εkit (3)

where αm and γt are MSA/MD-specific and yearly fixed effects, respectively. I estimate this

model using the method developed by Calonico et al. (2019) with a bias-correction and im-

plemented in Calonico et al. (2015). The threshold effect from this estimated model, τM , is
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defined similarly to the unadjusted model and calculated with robust (“hc3”) standard errors

that are clustered at the MSA/MD level.

In discussing the results of the analyses, I focus on the threshold effects produced from

the estimation of the adjusted model. I primarily use the estimation results from the unad-

justed model to graphically display f̂k(x) and as a sanity check on the results of the adjusted

model.

3.1. Overlap with the GSE Affordable Housing Goals

In order to identify policy effects around a sharp threshold, nothing else can change discon-

tinuously at that threshold. The Affordable Housing Goals established for Fannie Mae and

Freddie Mae (GSE goals) present a challenge in this respect.

Since the passage of the Federal Housing Enterprises Safety and Soundness Act of 1992,

Fannie Mae and Freddie Mac have been required to devote a minimum percentage of their

purchases to loans made to historically underserved groups. The GSE goals establish targets

for the share of single-family home-purchase loans going to low-income borrowers or backed

by properties in low-income areas. They also include a target for the share of refinance-loan

purchases going to low-income borrowers.

Revisions to the GSE goals enacted by the Housing and Economic Recovery Act of 2008,

which went into effect in 2010, changed the definitions of low-income borrowers and low-

income areas in ways that closely resemble the CRA’s definitions of LMI borrowers and LMI

neighborhoods. The remainder of this section discusses the overlap between the GSE goal

designations and the CRA’s LMI borrower and neighborhood thresholds.

3.1.1. LMI Neighborhoods and Low-Income Areas

For the purposes of the GSE goals, a low-income area is defined as a census tract whose MFI

is less than 80% of the MFI of the surrounding area. Like the CRA, tract and surrounding

area MFIs are taken from the American Community Survey.
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There are, however, two important differences in how the thresholds are calculated be-

tween the CRA and the GSE goals. First, the two programs use different surrounding ar-

eas in large metropolitan areas comprised of multiple metropolitan divisions. An example of

such an area is the Dallas-Fort Worth-Arlington TX MSA, which has two metropolitan di-

visions, one covering Dallas and the other Fort Worth. In designating tracts as low-income

areas in this MSA, the GSE goals use the MFI of the entire MSA, so that Dallas and Fort

Worth share the same threshold for a tract to be considered low-income. In contrast, the

CRA uses the MFI for each metropolitan division, which results in Dallas and Fort Worth

having different thresholds used to define LMI neighborhoods. In smaller MSAs that do not

have metropolitan divisions, the two programs use the same surrounding area definition.

Second, while the CRA and GSE goals both use MFIs from the 5-year ACS, the two pro-

grams often use information from different survey years. Since 2012, LMI designations in

the CRA have been based on MFIs that are updated every 5 years.7 LMI designations for

2012-2016 used MFIs from the 2006-2010 ACS and designations for 2017-2021 used the

2011-2015 ACS. Before 2012, LMI neighborhood designations used MFIs from the Decennial

Census and were updated every 10 years. In contrast, MFIs for the GSE goals are updated

annually to reflect the latest ACS data. This means that in designating LMI neighborhoods

and low-income tracts for 2012, both programs relied on MFIs from the 2006-2010 ACS mak-

ing the designations almost exact. But for the next four years, 2013-2016, the programs used

ACS data from different survey years.

Because of the close relationship between the definitions used, there is a discontinuous

increase in the likelihood that a tract would be designated as a low-income area for GSE

goal purposes at the CRA’s LMI threshold. This can be seen in the left-panel of Figure 2.

Over the 2010-2020 period, the probability of a census tract being low-income under the GSE

goals jumps 29 percentage points at the CRA LMI threshold. This discontinuity is entirely
7While the source of MFI data is only updated every 5 years, the FFIEC updates LMI neighborhood sta-

tus annually to reflect changes in MSA/MD definitions. If the definition of an MSA/MD changes within one of
these 5-year stretches, the MFI of the surrounding area will be updated to reflect the new MSA/MD boundaries
but will remain based on information from the same ACS. Ding and Nakamura (2021) exploit such a change to
metropolitan divisions in the Philadelphia MSA to gauge CRA’s effects.

12



Figure 2: The Extent of Overlap Between the Definitions of CRA’s LMI Neighbor-
hoods and the GSE Goals’ Low-Income Tracts Varies By Year

This figure shows the likelihood that a census tract is considered to be low-income for GSE goal pur-
poses using data from 3 different time periods: (a) the entire 2010-2020 period; (b) 2010-2012 and
2017, which are the years where the CRA and GSE goals used identical data sources about median
family incomes (MFIs); and (c) 2013-2016 and 2018-2020, when the CRA and GSE goals used MFI
data from different years of American Community Survey. Points show the share of observations
in evenly spaced relative tract income buckets that were classified as low-income tracts for GSE
goal purposes. The solid lines show local-linear approximations of the relationship using triangular
kernals and the optimal bandwidth suggested by Imbens and Kalyanaraman (2012). The linear ap-
proximations are estimated separately for the negative and non-negative relative tract income levels.
The estimated coefficient τ̂ is the threshold effect with robust standard error. Stars denote statistical
significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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(0.00)
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caused by years where both programs established their respective thresholds based on the

same survey data. These years include (a) 2010-2011, when both programs used the 2000

Decennial Census; 2012 when they both used the 2006-2010 American Community Survey;

and (c) 2017 when they both used the 2011-2015 ACS. During these four years, as shown in

the middle panel, the discontinuity of being considered a low-income area increases by 75

percentage points at the LMI threshold. However, in years where the two programs used dif-

ferent ACS surveys, there is little evidence of a statistically significant discontinuity in treat-

ment under the GSE goals at CRA’s LMI threshold, as shown in the right panel of Figure 2.

The estimated threshold effect is small at 0.3 percentage points and statistically insignifi-

cant.

Because of the substantial evidence of a discontinuity in treatment of tracts under the

GSE goals at the CRA’s LMI threshold in 2010-2012 and 2017, I limit the analysis to years

where the CRA and GSE goals relied on different years of ACS data (2013-2016 and 2018-

2020). As an additional robustness check, I also repeat the analysis using data from 2004-

2009, a period when the GSE goals defined low-income tracts as those where the tract’s MFI

was less than 90% of the the MFI of the surrounding area and thus had little overlap with

CRA’s LMI neighborhood definition.

3.1.2. LMI Borrowers and Low-Income Borrowers

Both the CRA and the GSE goals define their concepts of an LMI borrower and a low-income

family, respectively, as a borrower whose income is less than 80% of the MFI of the surround-

ing area. As with the census-tract-based designations, the definitions differ in how they de-

fine the surrounding area in large metropolitan areas with metropolitan divisions. However,

both programs update these definitions annually.

Despite the similar definitions, and the fact that both programs rely on the same bor-

rower incomes, there is little overlap between the thresholds because the programs use dif-

ferent sources of MFIs for the surrounding areas. The GSE goals use MFIs from the most-

recently published 5-year American Community Survey. So for 2012, GSE goal thresholds
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Figure 3: The Likelihood of being Considered a Low-Income Family for Purposes
of the GSE Goals is Not Discontinuous at CRA’s LMI Borrower Threshold

This figure shows the likelihood that a borrower income level meets the definition of a low-income
family under the GSE affordable housing goals using data from 2010-2020. Points show the share
of each relative borrower income level that met the GSE definition at evenly spaced $1,000 buckets.
The solid line shows local-linear polynomials estimated separately for the negative and non-negative
relative income levels using a triangular kernel and the optimal bandwidth suggested by Imbens and
Kalyanaraman (2012). The estimated coefficient τ̂ is the threshold effect with robust standard error.
Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.

τ̂ = 0.16
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25

50

75

100

−20 −10 0 10 20

Relative Borrower Income ($000s)

Share of Income Level Designated as a Low−Income Family, Percent

were calculated based on data for the 2006-2010 ACS and for 2013 they used 2007-2011 ACS

MFIs. In contrast, the CRA uses forecasts of area MFIs produced by the FFIEC (or HUD

prior to 2012). FFIEC-forecasted MFIs skew notably higher than the ACS MFIs used in the

GSE goals, suggesting little relationship between the borrower-based thresholds used by the

two programs.

Consistent with their use of different data sources, there is little indication of a discontin-

uous jump in the likelihood that a borrower is a low-income family for GSE goal purposes at

CRA’s LMI borrower threshold (Figure 3). Using data from 2010-2020, only about 15 percent

of borrowers at the borrower LMI threshold meet the GSE definition of a low-income fam-

ily. Additionally, the effect at the CRA’s LMI-borrower threshold is small at 0.16 percentage

points which is not statistically significant.
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While there is no evidence of a discontinuity in the treatment of borrowers at the CRA

LMI borrower threshold during the 2010-2020 period, analyses of the low- and high-borrower

thresholds are conducted using only data from 2013-2016 and 2018-2020 to match the ap-

proach being used for the tract-based thresholds.

4. Data

The primary source of data used in this paper are collected pursuant to the Home Mortgage

Disclosure Act (HMDA). The HMDA data provide loan-level information about mortgage

originations and purchases made each year. HMDA reporting applies to most depository

and nondepository institutions with offices in Metropolitan Statistical Areas. For each orig-

ination or purchase, the data include the lender who originated or purchased the loan, its

purpose (e.g., home purchase, refinance), lien status, the type of property backing the loan,

the borrower’s income, the type of institution to whom the loan was sold (e.g., Fannie Mae,

commercial bank), and the census tract of the property being financed. The HMDA data are

an ideal source for studying the effects of the CRA because they are used in conducting the

CRA’s lending test.

The institution type of each HMDA reporter is assigned using the HMDA Lender File,

also referred to as the “Avery file” (Avery et al., 2007). Banks are matched to information

about their CRA assessment areas published annually by the FFIEC. For banks that declare

assessment areas, a lender type is assigned based on where the loan was made. Loan orig-

inates or purchases by a bank that are within its assessment area are classified as having

been made by an “inside assessment area” bank; otherwise, they were made by an “outside

assessment area” bank. Loan originations or purchases by banks without assessment areas,

which predominantly are small lenders who are not covered by the lending test, are classi-

fied as “other banks.” Non-bank institution types include independent mortgage banks and

credit unions.
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The proximity of loans to their LMI thresholds was determined using the threshold val-

ues published annually by the FFIEC. A loan’s proximity to the LMI neighborhood thresh-

old is measured using the tract relative income which is the difference between the corre-

sponding LMI neighborhood threshold and median family income of the loan’s census tract.

A loan’s proximity to the LMI borrower threshold is given by the borrower relative income

which is defined similarly as the difference between the LMI borrower threshold and the bor-

rower’s income.

From these data, I generate four (non-mutually-exclusive) datasets. Each dataset con-

tains all of the loans within $20,000 of one of the four LMI thresholds (shown earlier in Fig-

ure 1). For example, the high-tract dataset includes all loans where the tract MFI is within

$20,000 of the threshold (a tract relative income between -$20,000 and $20,000) and the bor-

rower’s income exceeded the LMI borrower threshold (the borrower relative income is non-

negative).

The assembled data include information about both loan originations and purchases.

The sample is restricted to first-lien mortgages for home-purchase or refinancing that are

backed by single-family homes in Metropolitan Statistical Areas, where HMDA reporting is

more comprehensive. Data in the high- and low-tract datasets are aggregated annually to

the census tract level. Data in the high- and low-borrower datasets are aggregated annu-

ally for each MSA/MD to the borrower income level. Because borrower incomes in HMDA

are reported to the nearest $1,000, all loans with borrower incomes of $51,000 in the Colum-

bus, Ohio MSA, for example, are aggregated into a single observation in the high- and low-

borrower datasets that records the number of loans and averages of other lending metrics.

Summary statistics on each of the four datasets are provided in Table 1.

Supplementary analysis of conventional loan sales to Fannie Mae or Freddie Mae, con-

ducted in Section 5.4, relies on a different dataset, the National Mortgage Database (NMDB).

Jointly produced by the Federal Housing Finance Agency and the Consumer Financial Pro-

tection Bureau, the NMDB is a nationally representative, 1-in-20 random sample of mort-

gage loans that were drawn from de-identified credit records and merged with administra-
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Table 1: Summary Statistics

Table shows summary statistics for the four datasets used to examine changes in lending activity
at the high-tract, low-tract, high-borrower, and low-borrower LMI thresholds. Loans and Purchases
show the average number of loan originations and purchases per observation. Purchase Share (%) =
Purchases / (Purchases + Loans). Retained (%) is the share of originations that remained unsold at
the end of the year the loan was originated. Direct and Indirect GSE Sales are the share of loan orig-
inations and purchases, respectively, that were sold to the GSEs conditional on the loan having been
sold by the end of the calendar year. The Lender Type and Loan Type Distributions* are the share of
Loans plus Purchases accounted for by each lender or loan type. Other variables are as defined in the
text. Sample means for variables expressed as percentages are weighted by their denominators.

Thresholds
Tract Borrower

High Low High Low
Observations 223,523 220,125 111,943 107,462
Sample Means
Loans 56.5 31.4 111.7 28.2
Purchases 7.8 5.0 4.4 4.6
Purchase Share (%) 12.2 13.7 3.8 14.0
Retained (%) 20.4 18.8 16.9 18.3
Direct GSE Sales (%) 65.9 60.8 63.0 60.9
Indirect GSE Sales (%) 93.7 91.9 89.8 89.8
Tract Relative Income ($000s) 1.7 1.8 NA NA
Borrower Relative Income ($000s) NA NA 0.0 -0.1

Lender Type Distribution (Percent)
Inside AA 27.6 28.1 23.5 27.2
Outside AA 8.9 7.6 7.8 7.5
Credit Union 8.0 7.5 8.2 7.3
Ind. Mort. Bank 48.3 49.9 53.2 52.3
Other 7.2 6.9 7.3 5.6

Loan Type Distribution (Percent)
Conventional 76.3 64.1 70.0 65.3
Nonconventional 23.7 35.9 30.0 34.7
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tive data from government agencies and private data providers.8 The resulting dataset pro-

vides detailed information about each loan, including its origination date, loan type, bor-

rower income, and the census tract of the property backing the loan. The NMDB also reports

whether each loans was acquired by Fannie Mae or Freddie Mac and, if so, the date of ac-

quisition. The NMDB data do not contain information about the lenders who originated the

loans, so they cannot be used to examine lending by banks within their assessment areas,

for example. Nor do they indicate which loans were in Ginnie-Mae-guaranteed securitiza-

tions. However, they provide a more complete depiction of loan acquisitions by Fannie Mae

and Freddie Mac than the direct- or indirect-to-GSE sales data available in HMDA.

5. Analysis

5.1. Does the CRA Increase the Purchase of Mortgages?

The first step in assessing whether the CRA’s equal treatment of loan originations and pur-

chases increased liquidity for LMI loans is determining whether the CRA increased loan

purchases. For each observation, I calculate loan purchases as a percentage of CRA lending

activity (defined as originations plus purchases) for each of the four LMI thresholds and use

this measure as the dependent variable, ykit, in estimations of the adjusted and unadjusted

models (equations (1) and (3), respectively).

Results from these estimations confirm that the CRA increases loan purchases at the

LMI thresholds (Figure 4). Loan purchases jump as a share of lending activity by statisti-

cally significant amounts at both tract-based thresholds and at the high-borrower threshold,

with larger effects at the tract thresholds than at the borrower thresholds. The largest dis-

continuity occurs at the high-tract threshold, where lending jumps by 1.2 percentage points,

an increase in purchase activity of 9.5%. Tract threshold effects are also larger among high-

income borrowers, and the borrower threshold effects are larger among those in high-income
8For more information about how the NMDB is constructed and the sources of data that it contains, see Avery

et al. (2021).
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Figure 4: Loan Purchases Increase Discontinuously at the LMI Thresholds

Figure shows the estimation results of the adjusted and unadjusted models using purchases as a
share of CRA lending activity as the dependent variable. Each panel shows one of the four LMI
thresholds. Points show purchases as a share of loans at evenly spaced relative income levels. The
solid lines show a local linear approximation of the dependent variable. The local linear approxi-
mation is estimated separately for the negative and non-negative values of the applicable relative
income levels. The approximations use a triangular kernel and the optimal bandwidth for the unad-
justed model. Estimated parameters τ̂ shows the threshold effect fom the unadjusted model. Param-
eter ˆτM shows the threhold effect from the adjusted model with robust standard errors clustered at
the MSA/MD level. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels
respectively.
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tracts. This suggests that when making marginal purchases of loans in LMI tracts, banks

disproportionately buy loans to middle- or upper-income borrowers. And when making marginal

purchases of loans to LMI borrowers, bank disproportionately acquire loans in middle- or

upper-income tracts.

Since the CRA does not distinguish between conventional and nonconventional mort-

gages, one might expect effects at the LMI thresholds for both loan types. To test this, I es-

timated separate versions of the adjusted models, with purchases as a share of CRA lend-

ing activity as the dependent variable, using only conventional or unconventional loans re-

spectively (Table 2). The results confirm that lenders increase their purchases of both loan

types in response the CRA. The threshold effects are statistically significant at the 0.1 per-

cent level for both conventional and nonconventional loans at the high-tract threshold, with

statistically significant increases at the 5% level for conventional loans at the high-borrower

threshold and at the low-tract threshold for nonconventional loans.

Because the lending test only applies to large banks within their assessment areas, thresh-

old effects should only be observed for those banks. Using the same dependent variable used

elsewhere in this section, I estimate separate versions of the adjusted and unadjusted mod-

els for each lender type (also shown in Table 2). Results from these models confirm that that

the increase in purchasing activity is only observed for banks within their assessment ar-

eas. The threshold effects estimated for these banks (Inside AA) is positive and statistically

significant at the 1% level for all but the low-borrower threshold. Among the other lender

types, which include banks outside of their assessment areas (Outside AA) and banks not

covered by the CRA (Other Banks), there is no evidence of a statistically significant jump in

purchases at the LMI thresholds.

The smaller jumps at the borrower thresholds could be explained in a number of ways.

For example, banks may have an easier time originating a sufficient number of loans to LMI

borrowers without supplementing those numbers with additional purchases. But it is no-

table that, in addition to the jumps at the borrower thresholds, there is also an apparent in-

flection in the rate of loan purchases that starts at the low- and high-borrower thresholds.
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Table 2: Threshold Effects for Loan Purchases

Table shows the estimation results from the adjusted model using purchases as a share of CRA lend-
ing activity (originations plus purchases) as the dependent variable. Each column shows estimated
threshold effects one of the four LMI thresholds. Each parameter in the table displays the threshold
effect estimated using the full sample (’All’) or a sample limited to each loan or lender type. All esti-
mations are weighted by the denominator of the dependent variable (CRA lending activity). Robust
standard errors are clustered at the MSA/MD level and are shown in parentheses. Stars denote sta-
tistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels, respectively.

Thresholds
Tract Borrower

High Low High Low
1.164*** 0.446** 0.224** 0.077All (0.15) (0.14) (0.09) (0.15)

Loan Type
1.311*** 0.243 0.249* 0.107Conventional (0.16) (0.16) (0.10) (0.19)
0.891*** 0.553* 0.141 0.023Nonconventional (0.22) (0.22) (0.17) (0.22)

Lender Type
2.719*** 1.528*** 0.710** 0.321Inside AA (0.53) (0.44) (0.22) (0.44)
0.487 -1.190* -0.545 -0.192Outside AA (0.51) (0.59) (0.34) (0.53)
-0.384* -0.224 -0.068 0.218Other Bank (0.18) (0.21) (0.11) (0.19)
0.014 0.062 -0.163* 0.020Credit Union (0.11) (0.14) (0.07) (0.13)
0.121 -0.054 0.130 0.210Ind. Mortgage Bank (0.20) (0.21) (0.13) (0.33)
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By itself, there is no reason that I am aware of why the CRA should have increased loan

purchases gradually just below the LMI threshold. And by itself, RD designs have poor ex-

ternal validity so they cannot reliably detect policy responses away from a treatment thresh-

old, so these increases in purchases below the high- and low-borrower thresholds could re-

flect factors other than the CRA.

However, when the estimations are conducted by lender type (as shown for the high bor-

rower threshold in Figure 5), only banks operating within their assessment areas exhibit

an inflection point in loan purchases at the threshold. Results from estimations at the low

borrower threshold (not shown) are similar, though more muted. This comparison of pur-

chases above and below the LMI thresholds across lenders, which is essentially a difference-

in-differences result, suggests that the increase in purchases of loans to LMI borrowers away

from the LMI threshold is a response to the CRA. Section 6.2 explores the possibility that

this and other results at the LMI borrower thresholds may result from uncertainty about the

thresholds.

5.2. Does the CRA Increase Loan Originations?

The results of the previous section show that banks within their assessment areas signif-

icantly increase LMI loan purchases below CRA thresholds. The increase in purchases re-

flects an increased demand for CRA-qualifying loans that should increase the liquidity of

LMI loans, consistent with the predicted liquidity increase that motivates CRA’s equal treat-

ment of originations and purchases. In this section, I examine the evidence on whether the

increase in LMI loan liquidity at the thresholds results in more originations.

Enhanced LMI-loan liquidity should benefit all mortgage lenders and not just banks

within their assessment areas. In fact, one might expect the benefits to be most pronounced

for independent mortgage banks, for example, who generally lack sufficient capital to retain

loans on their balance sheets long term and instead rely on selling the loans they originate.

Their originations will ultimately be limited by what they can sell on the secondary market,
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Figure 5: Purchases Around the High Borrower Threshold

Figure shows the estimation results of the adjusted and unadjusted models using purchases as a
share of CRA lending activity as the dependent variable. Each panel shows one of the four LMI
thresholds. Points show the average of the dependent variable at evenly spaced relative income
levels. Solid lines show a local linear approximation of the relationship between the dependent vari-
able and relative income, using a triangular kernel and the optimal bandwidth from the unadjusted
model. The local linear approximations are estimated separately for the negative and non-negative
relative-income ranges. Estimated parameter τ̂ is the estimated threshold effect from the unadjusted
model. Parameter ˆτM is the threshold effect from the adjusted model with robust standard errors
clustered at the MSA/MD level. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*)
percent levels respectively.
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while depository institutions can make and retain profitable loans if willing buyers cannot

be found.

If banks expand their lending because of an increase in LMI-loan liquidity, loan origina-

tions should increase at the LMI thresholds. Increases by independent mortgage banks or

other institutions not covered by the CRA would be particularly compelling evidence of such

an effect. The evidence would be less clear for banks within their assessment areas for whom

the CRA provides incentives to increase their originations at the LMI thresholds, making it

difficult to determine whether such an increase in originations was a direct result of CRA or

an indirect effect caused by CRA’s effect on LMI-loan liquidity.

I estimate the adjusted and unadjusted models using the number of mortgage origina-

tions from each observation as the dependent variable. The estimation results provide no

evidence that the average number of originations per observation (tract or MSA-specific rel-

ative borrower income level) is affected by the CRA (Figure 6). None of the threshold effects

are positive and statistically significant at the 5% level, despite statistically significant in-

creases in loan purchase at three of the four thresholds (shown earlier in Figure 4). The esti-

mated effects from the adjusted model at the borrower thresholds are both significant at the

5% level; however, neither jump is apparent in the unadjusted model and there is little rea-

son why a decrease should have occurred. Also notable about the borrower thresholds is that

neither exhibits the same inflection point at the CRA threshold observed for loan purchases.

Similar results are observed for each lender type (Table 3). Consistent with the overall

lending patterns, there is little evidence that any lender type increases its originations at

the LMI thresholds, despite an apparent increase in the liquidity of these loans. Along the

borrower-based thresholds, some estimated threshold effects are negative and statistically

significant at the 5% level, though the results are inconsistent within lender types and never

statistically significant at the 1% level. The lack of an effect on origination activity at the

high tract threshold is particularly notable given that is the threshold with the largest in-

crease in purchase activity.
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Figure 6: Loan Originations Do Not Increase at the CRA Threhsold

Figure shows the estimation results of the adjusted and unadjusted models the number of loan orig-
inations as the dependent variable. Each panel shows one of the four LMI thresholds. Points show
the average of the dependent variable at evenly spaced relative income levels. Solid lines show a
local linear approximation of the relationship between the dependent variable and relative income,
using a triangular kernel and the optimal bandwidth from the unadjusted model. The local linear
approximations are estimated separately for the negative and non-negative relative-income ranges.
Estimated parameter τ̂ is the estimated threshold effect from the unadjusted model. Parameter ˆτM
is the threshold effect from the adjusted model with robust standard errors clustered at the MSA/MD
level. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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Table 3: Threshold Effects For Loan Originations

This figure shows estimated threshold effects for the adjusted model , τ̂M , at each of the four LMI
thresholds. Each coefficient was estimated separately using the number of loan originations for a spe-
cific type of loan (’Loan Type’) or lender (’Lender Type’) as the dependent variable. Results are also
shown from estimations using originations of all loan and lender types (’All’). These coefficients are
identical to the ones shown in Figure 6. Robust standard errors are clustered at the MSA/MD level
and shown in parentheses. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) per-
cent levels respectively.

Thresholds
Tract Borrower

High Low High Low
0.162 0.601 -2.143* -0.794*All (1.15) (0.76) (1.09) (0.35)

Loan Type
0.228 0.063 -1.464 -0.616*Conventional (1.05) (0.46) (0.95) (0.30)
-0.170 0.538 -0.638* -0.123Nonconventional (0.35) (0.38) (0.25) (0.10)

Lender Type
0.358 0.137 0.054 -0.047Inside AA (0.42) (0.19) (0.25) (0.08)
0.018 0.169* 0.064 -0.067Outside AA (0.14) (0.07) (0.10) (0.05)
-0.110 0.063 -0.213* -0.087*Other Bank (0.11) (0.09) (0.11) (0.04)
-0.135 0.125 -2.038* -0.529Credit Union (0.67) (0.49) (0.87) (0.27)
0.085 0.126 -0.026 0.013Ind. Mortgage Bank (0.14) (0.09) (0.09) (0.03)
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In summary, the data analyzed in this section suggests that the increase in loan liquidity

just beyond the LMI thresholds did not significantly increase mortgage credit availability in

those same neighborhoods.

5.3. Are Banks Retaining Fewer Loans?

An increase in loan originations at the LMI threshold is not the only way that enhanced

LMI loan liquidity at those same thresholds might increase lending in LMI communities.

If the increased liquidity allows banks to retain fewer originations in their own portfolios,

this could free up capital that could be redeployed to make more loans in LMI communities

farther below the thresholds (i.e., in neighborhoods with MFIs that are 75% of area median

income).

For example, a depository institution can make loans to creditworthy borrowers that it

does not expect to be able to sell on the secondary market if it is willing to hold those loans

on its own balance sheet. With sufficient capital a bank might retain enough loans to sat-

isfy the demand from all creditworthy applicants at prevailing market prices at LMI thresh-

olds. If so, additional loan liquidity would not be expected to increase originations at those

thresholds. However, if additional liquidity allows banks to retain fewer of the loans they

originate, it could free up capital to support additional LMI lending away from the thresh-

old. That loan liquidity might have this affect is among the arguments that have been made

to support the equal treatment of originations and purchases (Community Reinvestment Act

Regulations, 2001).

I investigate this possibility by looking at the share of loans that lenders retain at the

LMI thresholds. In the HMDA data, lenders report whether an originated loan was sold be-

fore year’s end and, if so, the type of institution that purchased the loan. If depositories are

retaining fewer loans on their balance sheets because of the additional liquidity generated

by the CRA, there should be a decrease in the share of loans that remain unsold at the LMI

threshold.
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Figure 7: Share of Loan Originations Unsold at Year’s End

Figure shows the estimation results of the adjusted and unadjusted models using the share of loans
that remained unsold at the end of the calendar year of origination as the dependent variable. Each
panel shows one of the four LMI thresholds. Points show the average of the dependent variable at
evenly spaced relative income levels. Solid lines show a local linear approximation of the relationship
between the dependent variable and relative income, using a triangular kernel and the optimal band-
width from the unadjusted model. The local linear approximations are estimated separately for the
negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated threshold
effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted model with
robust standard errors clustered at the MSA/MD level. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.
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I estimate version of the adjusted and unadjusted models using the share of loan orig-

inations remaining unsold at year’s end as the dependent variable (Figure 7). The results

give little indication that fewer loans are being retained in portfolio. None of the estimated

threshold effects at the four LMI thresholds is large enough to suggest that the increased

liquidity from CRA-induced loan purchases has affected the share of loans that are being

sold.

Similar results are observed when estimating separate models based on the type of loan

or lender (Table 4). None of the estimated threshold effects are significant at the 1% level

and only one is both negative and significant at the 5% level. The one marginally-significant

negative coefficient is found for banks outside of their assessment areas at the low borrower

threshold. Since that is the only threshold where CRA does not increase purchasing activity,

it is unlikely to be the result of enhanced LMI loan liquidity. There appears to be very little

evidence, therefore, that enhanced LMI loan liquidity is causing lenders to reduce the share

of loans they retain on their own balance sheets that might have freed up capital to boost

lending away from the LMI thresholds.

5.4. Where are Banks’ Additional Loan Purchases Coming From?

The increase in loan purchases by banks within their assessment areas appears to be fueled

neither by an increase in originations nor by a decrease in loans retained on balance sheet.

The remaining possibility is that the increase in purchases by banks within their assess-

ment areas crowds out purchases by other institutions. In this section, I examine whether

the CRA alters to whom loans are sold.

Most sales of originated loans reported in the HMDA data are to the GSEs, defined broadly

to include Fannie Mae, Freddie Mac, Ginnie Mae, and Farmer Mac.9 I start by examining
9I use this broad definition of GSEs because most of the analysis combines conventional and nonconventional

loans. While Ginnie Mae does not actually purchase loans, the rules governing HMDA reporting record loan
sales into a Ginnie-Mae-backed securitization as a purchase by Ginnie Mae. For simplicity, I also refer to these
loans as Ginnie Mae sales.
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Table 4: Threshold Effects for Share of Originations that Remain Unsold

This figure shows estimated threshold effects for the adjusted model, τ̂M , at each of the four LMI
thresholds. Each coefficient was the produced by a separate estimation using the number of share of
loan originations that remained unsold at the end of the year of origination as the dependent vari-
able. Separate estimations were conducted for each type of loan (’Loan Type’) or lender (’Lender
Type’). Results are also shown from estimations using originations of all loan and lender types (’All’).
These coefficients are identical to the ones shown in Figure 7. Robust standard errors are clustered
at the MSA/MD level and shown in parentheses. Stars denote statistical significance at the 0.1 (***),
1 (**), and 5 (*) percent levels respectively.

Thresholds
Tract Borrower

High Low High Low
0.073 0.299 0.098 -0.340All (0.40) (0.23) (0.10) (0.19)

Loan Type
0.129 0.525 0.096 -0.371Conventional (0.46) (0.30) (0.12) (0.28)
-0.205 0.017 -0.108 -0.266Nonconventional (0.18) (0.16) (0.13) (0.25)

Lender Type
1.246 0.293 0.634* 0.554Inside AA (0.86) (0.43) (0.26) (0.52)
-0.850 -0.829 -0.376 -1.459*Outside AA (0.73) (0.59) (0.31) (0.70)
-0.947 -0.051 0.262 0.267Other Bank (0.66) (0.62) (0.33) (0.71)
-0.177 -0.090 0.047 -0.058Credit Union (0.17) (0.21) (0.08) (0.15)
-1.311 1.891 -0.608 -0.850Ind. Mortgage Bank (0.92) (1.28) (0.40) (0.93)
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Figure 8: Direct GSE Loan Sales at the LMI Thresholds

Figure shows the estimation results of the adjusted and unadjusted models using the share of loans
sold to the GSEs conditional on having been sold by the end of the calendar year of origination as the
dependent variable. Each panel shows one of the four LMI thresholds. Points show the average of the
dependent variable at evenly spaced relative income levels. Solid lines show a local linear approxi-
mation of the relationship between the dependent variable and relative income, using a triangular
kernel and the optimal bandwidth from the unadjusted model. The local linear approximations are
estimated separately for the negative and non-negative relative-income ranges. Estimated parameter
τ̂ is the estimated threshold effect from the unadjusted model. Parameter ˆτM is the threshold effect
from the adjusted model with robust standard errors clustered at the MSA/MD level. Stars denote
statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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the share of originations that were directly sold to a GSE, conditional on having been sold

during the origination year.

The results of the adjusted and unadjusted model estimations (Figure 8) suggest that

direct-to-GSE sales decline by a statistically significant amount along the high-tract thresh-

old where purchases jump the most. A smaller decline is also observed at the low-tract thresh-

old though it is not statistically significant.

Along the tract-based thresholds, declines in direct-to-GSE sales are observed for mul-

tiple lender types (Figure 9). Banks within their assessment area decrease their direct-to-

GSE sales the most by -0.7 percentage points, which is significant at the 0.1% level. Outside

of their assessment areas, the declines are of similar magnitude but are not statistically sig-

nificant. Independent mortgage banks also reduce their direct-to-GSE loan sales at the high-

tract threshold by -0.7 percentage points, which is significant at the 5% level.

Along the borrower-based thresholds, there is less evidence of a sudden decrease in direct-

to-GSE loan sales, though the threshold effect for banks within their assessment areas is

significant at the 5% level (Figure 10). The lack of effects at the borrower thresholds is con-

sistent with the smaller increase in loan purchases at these thresholds observed earlier.

However, it is notable that direct-to-GSE sales dip just below the borrower LMI thresholds.

This mirrors the inflection in loan purchases by banks within their assessment areas at

these same thresholds (shown earlier in Figure 5). While the inflection in purchases is only

observed for banks within their assessment areas, the dip in direct-to-GSE sales is observed

for multiple lender types.

CRA-induced purchases by banks within their assessment areas need not come directly

from loan originators. They can also come from institutions that purchased the loans. Like

direct-to-GSEs sales, I estimate versions of the adjusted and unadjusted models using the

share of purchases that were resold to the GSEs, conditional on having been resold in the

year of purchase (“indirect GSE sales”).

A substantial majority, 90% or more, of resold purchases around the LMI thresholds are

sold to the GSEs. Like originations, the CRA appears to reduce the share of GSE loan sales
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Figure 9: Direct GSE Loan Sales at the High Tract Threshold by Lender Type

Figure shows the estimation results of the adjusted and unadjusted models using the share of loan
originations that are sold to the GSEs conditional on having been sold before the end of the calen-
dar year of origination as the dependent variable. Each panel shows one of the four LMI thresholds.
Points show the average of the dependent variable at evenly spaced relative income levels. Solid lines
show a local linear approximation of the relationship between the dependent variable and relative
income, using a triangular kernel and the optimal bandwidth from the unadjusted model. The local
linear approximations are estimated separately for the negative and non-negative relative-income
ranges. Estimated parameter τ̂ is the estimated threshold effect from the unadjusted model. Param-
eter ˆτM is the threshold effect from the adjusted model with robust standard errors clustered at the
MSA/MD level. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels
respectively.
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Figure 10: Direct GSE Loan Sales at the High Borrower Threshold by Lender Type

Figure shows the estimation results of the adjusted and unadjusted models using the share of orig-
inated loans that were sold to the GSEs conditional on having been sold by the end of the calendar
year of origination as the dependent variable. All panels show results at the High Borrower threshold
for all lenders (’All’) or for one of five lender types. Points show the average of the dependent variable
at evenly spaced relative income levels. Solid lines show a local linear approximation of the relation-
ship between the dependent variable and relative income, using a triangular kernel and the optimal
bandwidth from the unadjusted model. The local linear approximations are estimated separately
for the negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated
threshold effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted
model with robust standard errors clustered at the MSA/MD level. Stars denote statistical signifi-
cance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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Figure 11: CRA Decreases Indirect GSE Loan Sales

Figure shows the estimation results of the adjusted and unadjusted models using the share of pur-
chased loans that are resold to the GSEs by the end of the year of purchase as the dependent vari-
able. Each panel shows one of the four LMI thresholds. Points show the average of the dependent
variable at evenly spaced relative income levels. Solid lines show a local linear approximation of
the relationship between the dependent variable and relative income, using a triangular kernel and
the optimal bandwidth from the unadjusted model. The local linear approximations are estimated
separately for the negative and non-negative relative-income ranges. Estimated parameter τ̂ is the
estimated threshold effect from the unadjusted model. Parameter ˆτM is the threshold effect from the
adjusted model with robust standard errors clustered at the MSA/MD level. Stars denote statistical
significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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significantly (at the 0.1% level) along both tract thresholds (Figure 11). Effects at the bor-

rower thresholds are small and neither is statistically significant at the 1% level, though

once again there is a notable inflection point at the high borrower threshold similar to that

observed for purchases by banks within their assessment areas.

Together, the data on the sale of originations and purchases suggest that lenders divert

sales away from the GSEs because of the CRA. A back-of-the-envelope calculation suggests

that these loan diversions are large enough to account for the CRA-induced loan purchases

by banks within their assessment areas. For example, applying the estimated increase in

purchases at the high tract threshold for banks within their assessment areas from the ad-

justed model to the number of originations and purchases in tracts with relative incomes no

more than $1,000 below the high tract threshold, yields an estimate of 2,816 addition pur-

chases in this narrow income range because of the CRA. Using the same methodology, there

are 3,446 diverted GSE sales at the high tract threshold, of which 53 percent are diverted

direct-to-GSE loan sales. Aggregating across the four LMI thresholds 1,843 are would-have-

been direct GSE sales and 1,603 are would-have-been indirect GSE sales. The threshold

effects in loan sales to the GSEs, based on this back-of-the-envelope calculation, are large

enough to account for all of the increase in loan purchases by banks within their assessment

areas.

Because the HMDA data only report loans sales within the same calendar year as a loan’s

origination or purchase, they cannot be used to determine where the loans ultimately go.

But they are consistent with a lot of diverted loans eventually reaching the GSEs. Most loan

purchases in HMDA are resold in the same year and, of those that are resold, over 90% are

then sold to the GSEs. However, this cannot rule out the possibility mentioned earlier of

loan churning where the same loans are repeatedly resold among banks to boost their LMI

lending shares.

The National Mortgage Database can shed light on the ultimate disposition of many of

these loans. Among the loan-level information contained in the NMDB are each loan’s date

of origination, an indicator of whether the loan was acquired by Fannie Mae or Freddie Mac,
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and, for the loans that were acquired, the acquisition date. I use this information to assess

whether the CRA ultimately causes fewer conventional loans to be acquired by Fannie Mae

and Freddie Mac. Because similar information is not available for Ginnie Mae (or Farmer

Mac), I exclude nonconventional loans from the analysis. Consistent with the HMDA data

analyses, I examine the 2013-2016 and 2018-2020 sample period and aggregate the data to

the same observation levels.

I estimate versions of the adjusted and unadjusted models on the sample of NMDB data

using the share of loans acquired by Fannie Mae or Freddie Mac as the dependent variable

(Figure 12). None of the four estimations suggests that the CRA significantly affects the like-

lihood that a conventional loan is acquired by those two GSEs. This suggests that any loans

that were not directly sold to Fannie or Freddie because of the CRA are nonetheless ulti-

mately acquired by them. The loans may just be taking a more circuitous route to their final

destination.

If loans are taking a more circuitous route, this might increase the amount of time be-

tween a loan’s origination and its acquisition by Fannie or Freddie. The NMDB data provide

evidence of such a CRA-induced delay. Estimations of the adjusted and unadjusted models

using the share of Fannie or Freddie acquisitions that were acquired within 60 days of orig-

ination as the dependent variable exhibit a drop in the share of loans acquired in this time

frame (Figure 13). At the high-tract threshold, where CRA-induced purchases are largest,

the share of loans acquired within 60 days falls by 2 percentage points, which is significant

at the 0.1% level. The decline at the high borrower threshold is smaller, but remains about

1 percentage point in size and significant at the 5% level. At the low tract threshold the de-

cline is not statistically significant and at the low borrower threshold, where there is no ap-

parent increase in loan purchases, there is also no evidence of a delay in acquisitions.

Similar estimations using the share of loans acquired within 120 days indicate that, at

the tract-based thresholds, the CRA has no effect on the share of loans acquired within this

longer time frame (Figure 14). Along the high borrower threshold, the CRA continues to

cause statistically significant acquisition delays at the 5% level, though the point estimate
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Figure 12: The Share of Conventional Loans that are Acquired by Fannie Mae or
Freddie Mac is not Affected by CRA

Figure shows the estimation results of the adjusted and unadjusted models using the share of con-
ventional loans that are acquired by Fannie Mae or Freddie Mac as the dependent variable. Each
panel shows one of the four LMI thresholds. Points show the average of the dependent variable at
evenly spaced relative income levels. Solid lines show a local linear approximation of the relationship
between the dependent variable and relative income, using a triangular kernel and the optimal band-
width from the unadjusted model. The local linear approximations are estimated separately for the
negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated threshold
effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted model with
robust standard errors clustered at the MSA/MD level. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.
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Figure 13: Share of Fannie Mae or Freddie Mac Loans that are Acquired within 60
Days of Origination

Figure shows the estimation results of the adjusted and unadjusted models using the share loans
acquired by Fannie Mae or Freddie Mac that were acquired within 60 days of origination as the de-
pendent variable.. Each panel shows one of the four LMI thresholds. Points show the average of the
dependent variable at evenly spaced relative income levels. Solid lines show a local linear approxi-
mation of the relationship between the dependent variable and relative income, using a triangular
kernel and the optimal bandwidth from the unadjusted model. The local linear approximations are
estimated separately for the negative and non-negative relative-income ranges. Estimated parameter
τ̂ is the estimated threshold effect from the unadjusted model. Parameter ˆτM is the threshold effect
from the adjusted model with robust standard errors clustered at the MSA/MD level. Stars denote
statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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Figure 14: Share of Fannie Mae or Freddie Mac Loans that are Acquired within
120 Days of Origination

Figure shows the estimation results of the adjusted and unadjusted models using the share loans
acquired by Fannie Mae or Freddie Mac that were acquired within 120 days of origination as the
dependent variable.. Each panel shows one of the four LMI thresholds. Points show the average of
the dependent variable at evenly spaced relative income levels. Solid lines show a local linear approx-
imation of the relationship between the dependent variable and relative income, using a triangular
kernel and the optimal bandwidth from the unadjusted model. The local linear approximations are
estimated separately for the negative and non-negative relative-income ranges. Estimated parameter
τ̂ is the estimated threshold effect from the unadjusted model. Parameter ˆτM is the threshold effect
from the adjusted model with robust standard errors clustered at the MSA/MD level. Stars denote
statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.
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at 120 days is less than half of the point estimate at 60 days. This suggests that all of the

loans at the tract thresholds and most of the loans at the high borrower threshold that would

have been acquired by the GSEs within the first 60 days are acquired during the next 60.

This implies that the delays caused by LMI loans taking more circuitous routes to the

GSEs are generally short. Unless loan resales occur quickly (which is inconsistent with banks

within their assessment areas retaining a larger share of their loans until the end of the

year because of CRA), loan churning can account for only a small portion of the purchases

that lenders make in response to the CRA. Instead, the evidence suggests that CRA-induced

loan purchases are being fueled by a temporary diversion of loans meant for the GSEs that

ultimately resolves after a few months.

5.5. Does Credit for Loan Purchases Materially Change LMI Lending Shares?

The analysis documented in this paper shows that banks within their assessment areas in-

crease their loan purchases without an observable effect on lending to LMI communities.

These results suggest that the benefits to LMI communities of including loan purchases as

part of a bank’s lending activity on its CRA exam are minimal. But as long as the inclusion

of loan purchases does not materially alter a bank’s LMI share there will also be little harm.

In this section, I examine what happens to the LMI shares of banks when purchases are in-

corporated into the calculation at full weight.

For each bank in the sample with an assessment area, I calculate its LMI share two ways.

First, I calculate an all-in LMI share based on the purchases and originations it reported

during the 7 years analyzed in this study. Second, I calculate an originations-only LMI share

based solely on its originations. Each of share is calculated separately for banks within and

outside their assessment areas. Separate shares are also calculated for lending in LMI neigh-

borhoods and lending to LMI borrowers. Since the analysis does not use regression discon-

tinuity to identify threshold effects, I do not distinguish between high and low portions of

the LMI thresholds and I use data from all tract or borrower relative income levels, not just

those within $20,000 of an LMI threshold.
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Table 5: Estimation Results for Regressions of LMI Share Differences

This table shows estimation results from a regression of a bank’s originations-only LMI share on the
change to its LMI share when calculated based on originations and purchases. Separate estimations
were conducted for banks within their assessment ares (’Inside AA’) and outside their assessment
areas (’Outside AA’) at the tract and borrower LMI thresholds. Estimation samples were limited to
banks with assessment areas aggregated over the 7 years used in this study (2013-2016 and 2018-
2020). Standard errors are shown in parentheses. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.

Tract Threshold Borrower Threshold
Inside AA Outside AA Inside AA Outside AA

Intercept 0.47*** 0.12 0.81*** 0.11
(0.13) (0.09) (0.18) (0.09)

Tract Orig. LMI Share −0.12*** −0.03**
(0.01) (0.01)

Borrower Orig. LMI Share −0.11*** −0.02**
(0.01) (0.01)

Num.Obs. 877 853 877 853
R2 0.080 0.011 0.068 0.009
F 75.644 9.673 63.879 7.506

The effect of giving equal treatment for purchases and originations is given by the dif-

ference between its all-in and originations-only LMI shares. I regress this difference on the

originations-only LMI shares to highlight the relationship between a bank’s LMI origina-

tions and the extent to which its LMI share changes when purchases are included. The orig-

inations-only LMI shares used in the regressions are demeaned, so that the estimated coeffi-

cient reflects the LMI share difference at the sample average. The estimations are conducted

separately for banks inside and outside of their assessment area and for each LMI threshold.

Two patterns are apparent from the estimation results (shown in Table 5). First, at both

the borrower and tract LMI thresholds, the LMI shares of banks within their assessment ar-

eas increase on average when purchases are included. These increases, which are reflected

by the estimated intercepts, are both significantly different from zero at the 0.1% level. In

contrast, the average effects for banks outside of their assessment areas are notably smaller

and not significantly different from zero. Second, the slope in the relationship between the
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originations-only LMI share and the LMI-share difference is negative for banks within and

outside of their assessment areas. This negative relationship means that banks with lower

originations-only LMI shares experience larger LMI-share increases when purchases and

originations are treated equally. However, the magnitude of the declines is 4 to 5 times larger

for banks within their assessment areas than for banks outside of their assessment areas,

suggesting that banks with low originations-only LMI shares benefit significantly more from

the equal treatment of purchases and originations than banks that originate a larger share

of loans in LMI communities.

While the coefficients from these estimations are statistically significant, their sizes are

generally small. This reflects the fact that these estimated parameters are conditional av-

erages and purchases at many banks are small relative to their originations. Among banks

that engage in large-scale purchases magnitudes can be much larger. Figure 15 shows the

underlying data for banks with at least 5,000 originations and 1,000 purchases over the 7

years examined. LMI shares of some banks within their assessment areas increase by 10

percentage points or more when purchases and originations are treated equally. These banks,

almost all of whom have originations-only LMI shares that are well below average, appear to

benefit disproportionately from equal treatment.

6. Robustness

6.1. Using a Different Sample Period: Results from 2004-2009

The results documented in this analysis show how CRA affected loan purchases in years fol-

lowing the Great Recession, a potentially idiosyncratic period dominated by government-

guaranteed lending. In this section, I evaluate the robustness of these results to the mort-

gage market environment by repeating the analysis using data from an earlier period with a

more active private-label securitization market.
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Figure 15: The Effect of Including Purchases on LMI Shares

Figure showing each bank’s originations-only LMI share (x-axis) against the increase in the LMI
share that occurs when originations and purchases are used. Panels (A) and (B) show data on lend-
ing in LMI neighborhoods and to LMI borrowers respectively. Within each panel, banks within their
assessment areas are shown on the left, banks outside of their assessment areas on the right. Ob-
servations are limited to lenders with at least 5,000 originations and 1,000 purchases in total over
the years 2013-2016 and 2018-2020. The size of each point is proportional to the log of the number of
originations and the color of each point is proportional to the log of the number of purchases.
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The analysis covered in this section, uses data from 2004 to 2009. I start the time period

at 2004 because it was the first year of an expanded HMDA data collection that added sev-

eral variables not previously available (Avery et al., 2007).10 This span covers the high-water

marks for the U.S. subprime mortgage market, a period with a very active secondary mar-

ket for conventional mortgages. This was also a period where the thresholds in place for the

GSE goals were set at higher levels (90% of the surrounding area MFI) than those for the

CRA, which helps avoid potentially confounding effects between the two programs.

Results from the adjusted model over this earlier period are broadly consistent with the

main results of the paper (Table 6). At the high and low tract thresholds, purchase increases

are significant at the 0.1% level for banks within their assessment areas but insignificant

for other lenders. At these same thresholds, effects on originations are sporadically signif-

icant at the 5 percent level, but none is significant at the 1 percent level. Nor is there evi-

dence that lenders retained fewer loans in their portfolios during this period. Instead, CRA-

induced purchases again appear to have been fueled by reduced direct and indirect loan

sales to the GSEs.

At the high borrower threshold, unlike the earlier results, there is no evidence of an in-

crease in purchases at the threshold, though purchases exhibit the same inflection observed

for the later period (Figure 16). Again, this inflection is only observed for banks operating

within their assessment area, suggesting that CRA appears to increase purchases of loans to

LMI borrowers away from the threshold. But in the absence of an effect on purchases at the

threshold, there is little reason to suspect threshold effects for the other measures of lending

activity and these are largely insignificant.

6.2. Uncertainty at the Borrower Threshold

Perhaps the most puzzling results in this analysis have been at the high borrower thresh-

old, where discontinuities have been much smaller than at the high tract threshold but with
10For example, this study focuses on first-lien mortgages which were not identified in the HMDA data prior to

2004.
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Table 6: Selected Estimation Results for Adjusted Model Using 2004-2009 HMDA
Data

Table shows the estimation results of the adjusted model for the listed dependent variables using
data for 2004 to 2009. Each column shows estimated threshold effects at each of the four LMI thresh-
olds. Each parameter in the table displays a result from an estimation conducd using the full sample
or limited to a specific lender type. All estimations are weighted by the denominator of the dependent
variable. Robust standard errors are clustered at the MSA/MD level and are shown in parentheses.
Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.

Thresholds
Tract Borrower

High Low High Low
Purchases (by select lender type)

All 0.645* 0.705** -0.231 -0.048
(0.26) (0.22) (0.13) (0.19)

Inside AA 1.944*** 1.374*** -0.552* -0.433
(0.41) (0.35) (0.25) (0.33)

Outside AA -0.017 0.254 -0.393* -0.398
(0.30) (0.22) (0.16) (0.31)

Indep. Mort. Bank 0.168 0.314 -0.022 0.469
(0.18) (0.19) (0.17) (0.29)

Originations (by select lender type)
All 4.434 3.515* 1.920 1.586

(3.13) (1.79) (1.97) (0.88)
Inside AA 0.673 0.633 1.263* 0.331*

(0.86) (0.46) (0.50) (0.16)
Outside AA 2.724 1.977* 0.837 0.473

(1.73) (0.86) (0.95) (0.40)
Indep. Mort. Bank 0.580 0.565 -0.575 0.524

(0.59) (0.42) (0.93) (0.45)
Retained Loans 0.372 -0.165 0.582*** 0.384

(0.27) (0.38) (0.16) (0.22)
Direct GSE Sales -1.245*** -0.407 0.265 0.050

(0.32) (0.38) (0.22) (0.38)
Indirect GSE Sales -1.429*** -1.584*** 0.146 -1.398**

(0.37) (0.43) (0.27) (0.53)
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Figure 16: Purchases Around the High Borrower Threshold, 2004-2009

Figure shows the estimation results of the adjusted and unadjusted models using purchases as a
share of CRA lending activity (originations plus purchases) as the dependent variable. Each panel
shows one of the four LMI thresholds. Points show the average of the dependent variable at evenly
spaced relative income levels. Solid lines show a local linear approximation of the relationship be-
tween the dependent variable and relative income, using a triangular kernel and the optimal band-
width from the unadjusted model. The local linear approximations are estimated separately for the
negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated threshold
effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted model with
robust standard errors clustered at the MSA/MD level. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.

τ̂ = − 0.068
(0.33)

τ̂M = − 0.231
(0.13)

τ̂ = − 0.224
(0.24)

τ̂M = − 0.0448
(0.10)

τ̂ = − 0.931
(0.93)

τ̂M = − 0.552*
(0.25)

τ̂ = 0.174
(0.26)

τ̂M = − 0.0218
(0.17)

τ̂ = 0.179
(0.49)

τ̂M = − 0.393*
(0.16)

τ̂ = 0.0159
(0.52)

τ̂M = 0.00945
(0.24)

Credit Union Ind. Mort. Bank Other

All Inside AA Outside AA

−20 −10 0 10 20 −20 −10 0 10 20 −20 −10 0 10 20

30

31

32

33

6

7

8

9

25

26

27

28

7

8

9

22

23

24

25

0

1

2

3

Borrower Relative Income ($000s)

Purchases as Share of Loans, Percent

48



clear inflections. One potential explanation is possibility of uncertainty about how purchases

are treated in CRA at the LMI borrower thresholds.

As an example of the source of uncertainty, consider the case of a loan originated in 2019

to a borrower in Washington, DC, whose income was $93,000. Because the borrower LMI

threshold that year was $91,760, that loan was to a middle-income borrower and, thus, would

not have counted as an LMI origination. However, if that loan was sold the next year, when

the borrower LMI threshold increased to $94,960 the status of that loan might be considered

ambiguous: Can a loan made to a middle-income borrower at the time of origination count as

an LMI purchase in later years?

One might expect that the answer to that question is “no” and that a loan originated to

a middle-income borrower would retain its classification in subsequent purchases. How-

ever, because the HMDA data do not include origination dates for purchased loans, it has

not been possible, without additional information, to classify purchases based on their orig-

ination dates.11 Instead, LMI borrower designations for purchases are based on the year of

purchase.12 As a result, the answer to the question above is “yes” and that $93,000 loan to a

middle-income borrower would count as an LMI purchase in 2020.

If banks, anticipating their need for LMI purchases, enter into advance agreements to

purchase loans the next year, those agreements might be based on the surrounding area

MFIs from the year in which the agreement was reached. Alternatively, banks selling LMI

loans on the secondary market may not update borrower LMI statuses and thus sell loans

based on the borrower LMI designation at origination. Situations like these, along with the

fact that surrounding area MFIs tend to increase each year, could explain the small bor-

rower threshold effects and inflections at the borrower LMI thresholds.

To evaluate this possibility, versions of the adjusted and unadjusted models were esti-

mated using the data constructed in the same way as the other analyses in this paper but

using the prior year’s surrounding area MFI to calculate the borrower LMI thresholds. The
11Since 2018, the HMDA data have included a Uniform Loan Identifier, which should make it easier to deter-

mine the year of origination for most loan purchases.
12This treatment of purchased loans in CRA exams can be confirmed by reproducing lending tables from the

CRA Performance Evaluations published by the federal banking agencies that conduct CRA examinations.
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Figure 17: Purchases Around the High Borrower Threshold Based On Lagged
1-Year Lagged MFIs

Figure shows the estimation results of the adjusted and unadjusted models using the purchases
as a share of CRA lending activity (purchases plus originations) as the dependent variable. Each
panel shows one of the four LMI thresholds. Points show the average of the dependent variable at
evenly spaced relative income levels. Solid lines show a local linear approximation of the relationship
between the dependent variable and relative income, using a triangular kernel and the optimal band-
width from the unadjusted model. The local linear approximations are estimated separately for the
negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated threshold
effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted model with
robust standard errors clustered at the MSA/MD level. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.
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Figure 18: Direct and Indirect GSE Loan Sales Around the High Borrower Thresh-
old Based On Lagged 1-Year Lagged MFIs

Figure shows the estimation results of the adjusted and unadjusted models. The dependent vari-
able for the left panel is the share of loan originations that were sold to the GSEs conditional on
having been sold before the end of the calendar year of origination. The dependent variable for the
right panel is the share of purchases that are sold to the GSEs conditional on having been resold
before the end of the calendar year of purchase. Points show the average of the dependent variable at
evenly spaced relative income levels. Solid lines show a local linear approximation of the relationship
between the dependent variable and relative income, using a triangular kernel and the optimal band-
width from the unadjusted model. The local linear approximations are estimated separately for the
negative and non-negative relative-income ranges. Estimated parameter τ̂ is the estimated threshold
effect from the unadjusted model. Parameter ˆτM is the threshold effect from the adjusted model with
robust standard errors clustered at the MSA/MD level. Stars denote statistical significance at the 0.1
(***), 1 (**), and 5 (*) percent levels respectively.
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results of this analysis, using purchases as a share of CRA lending is shown in Figure 17,

which can be compared to the earlier results in Figure 5. The estimated threshold effects for

all lenders and for banks within their assessment areas are 2-3 times larger than those esti-

mated using non-lagged surrounding area MFIs and the effects are now significant at the 0.1

percent level for both the adjusted and unadjusted model threshold effects. Additionally, the

inflections are not as apparent. For other lenders, the threshold effects are not significant at

the 1% level.

Similar to the inflection observed for purchases at the high borrower threshold, inflec-

tions were also found earlier in direct and indirect loan sales to the GSEs. The results gen-
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erated by re-estimating the adjusted and unadjusted models using lagged LMI borrower

thresholds provide mixed evidence of the importance of the previous year’s MFI (Figure 18).

Like the main results, threshold effects for direct GSE sales are not statistically significant,

though the point estimates using lagged MFIs are more negative than using MFIs from pur-

chase years. In contrast, indirect GSE sale at the high borrower threshold show clear evi-

dence of a threshold effect when lagged MFIs are used. Threshold effects from the adjusted

and unadjusted models are both significant at the 0.1% level, whereas the main results from

neither model had been significant at the 1% level.

Overall, these results support the notion that CRA induces additional loan purchases

of banks to LMI borrowers from banks within their assessment areas. There is no reason

within the CRA’s regulations that I have been able to find that would explain why banks

should prefer making purchases based on a prior year’s surrounding area MFI. But the re-

sults in this section suggest that they might though the exact reasons remain unclear.

6.3. Does CRA Affect Loan or Borrower Characteristics

The analysis in this paper focuses on CRA’s effects on mortgage originations and purchases

because of the central role they play in CRA evaluations. In addition to potentially increas-

ing the number of originations, enhanced LMI loan liquidity could lower interest rates or

reduce underwriting standards. While both of these changes would be expected to increase

originations, this section focuses more directly on whether CRA-induced purchases have had

these effects at the LMI thresholds.

This analysis uses the NMDB sample of loans. Unlike HMDA, the NMDB contains in-

formation on loan interest rates, credit scores, loan-to-value ratios, and other underwriting

characteristics for loans originated during our entire sample period.13

The results from the estimation of the adjusted model, shown in Figure 7, suggest that

the increase in LMI loan liquidity from CRA-induced purchases has no effect on mortgage
13The information collected under HMDA was expanded starting in 2018, which would provide most of this

information, but for less than half of the sample period examined here.
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Table 7: Adjusted Model Estimation Results for Loan Characteristics

Table shows the estimation results of the adjusted model for the listed dependent variables using
data from the NMDB for 2013-2016 and 2018-2020. Each column shows estimated threshold effects
at one of the four LMI thresholds. Each parameter in the table displays a result from an estimation
conducted using the full sample. All estimations are weighted by the denominator of the dependent
variable. Robust standard errors are clustered at the MSA/MD level and are shown in parentheses.
Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*) percent levels respectively.

Thresholds
Tract Borrower

High Low High Low
Interest Rate (%) -0.002 -0.002 0.004 -0.002

(0.01) (0.02) (0.01) (0.02)
Credit Score 0.857 -0.817 0.319 -0.817

(0.82) (1.24) (0.66) (1.24)
Share with Subprime Score (%) -0.009* 0.006 0.003 0.006

(0.00) (0.01) (0.00) (0.01)
Debt-to-Income Ratio (%) -0.101 -0.136 0.126 -0.136

(0.11) (0.19) (0.10) (0.19)
Combined Loan-to-Value Ratio (%) -0.326 0.009 0.847*** 0.009

(0.30) (0.43) (0.25) (0.43)
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interest rates. The estimated threshold effects for interest rates are well below 1 basis point

at each LMI threshold and not statistically significant. Additionally, there is little indica-

tion that purchases reduce underwriting standards. None of the threshold effects for av-

erage credit scores, the share of loans going to borrowers with subprime credit scores, or

average debt-to-income ratios are consistent with reduced underwriting standards at the

LMI thresholds. The threshold effect for combined loan-to-value ratios at the high borrower

threshold is significant at the 0.1% level; however, the point estimate is modest and there is

no evidence of similar effects at the high tract threshold where there are more CRA-induced

loan purchases.

6.4. Alternative Kernel Specifications

The estimation results reported in this paper all rely on local-linear approximations of the

relationship between tract or borrower relative incomes and the dependent variables. Each

of these approximations uses a triangular kernel with the empirically derived bandwidth

suggested by Imbens and Kalyanaraman (2012). This section explores whether the results of

this paper depend on those choices.

Table 8 shows the main estimation results from the adjusted model when a uniform ker-

nel instead of a triangular kernel. In each of these estimations, optimal bandwidths are re-

calculated based on the uniform kernel. The results are consistent with main findings of the

paper. Loan purchases increase significantly at 3 of the 4 LMI thresholds for banks within

their assessment areas, but not for other lenders. There is little evidence that the increase

in purchases lead to more originations or fewer loans being retained by lenders in portfolio.

Again, there is evidence of reduced direct and indirect GSE loan sales at the high and low

tract thresholds.

Figure 9 shows the estimation results using a triangular kernel with a wider bandwidth.

Each estimation uses a bandwidth that is double the optimally chosen bandwidth. At the

high-borrower threshold, the estimated threshold effect is somewhat lower, but the esti-

mated effects at all but the low borrower threshold remain significant at the 1% level. Some
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Table 8: Selected Results from Estimations Using Uniform Kernels

Table shows the estimation results of the adjusted model for the listed dependent variables using
HMDA data for 2013-2016 and 2018-2020. Each column shows estimated threshold effects at one of
the four LMI thresholds. Parameters in the table display the result from an estimation conducted
using all lenders or limited only to the specific lender type listed. All estimations are weighted by the
denominator of the dependent variable. Robust standard errors are clustered at the MSA/MD level
and are shown in parentheses. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*)
percent levels respectively.

Thresholds
Tract Borrower

High Low High Low
Purchases (by select lender type)
All 1.297*** 0.441** 0.238** 0.129

(0.15) (0.15) (0.09) (0.15)
Inside AA 2.853*** 1.687*** 0.810*** 0.108

(0.55) (0.48) (0.23) (0.41)
Outside AA 0.299 -0.978 -0.518 -0.333

(0.48) (0.68) (0.32) (0.52)
Indep. Mort. Bank 0.067 0.090 -0.050 0.030

(0.13) (0.15) (0.06) (0.14)
Originations (by select lender type)
All 0.268 0.851 -1.663 -0.677**

(1.12) (0.83) (1.04) (0.26)
Inside AA 0.414 0.081 0.073 -0.041

(0.36) (0.21) (0.29) (0.10)
Outside AA 0.111 0.202* 0.110 -0.049

(0.13) (0.08) (0.11) (0.04)
Indep. Mort. Bank 0.452 0.357 -1.428 -0.263

(0.78) (0.57) (0.81) (0.22)
Retained Loans 0.091 0.368 0.094 -0.262

(0.36) (0.26) (0.11) (0.18)
Direct GSE Sales -0.922*** -0.379 -0.004 -0.293

(0.25) (0.30) (0.17) (0.31)
Indirect GSE Sales -3.954*** -1.626*** -0.200 0.277

(0.43) (0.42) (0.20) (0.43)
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Table 9: Selected Estimation Results Using a Wider-than-Optimal Bandwidth

Table shows the estimation results of the adjusted model for the listed dependent variables using
HMDA data for 2013-2016 and 2018-2020. Each column shows estimated threshold effects at one of
the four LMI thresholds. Parameters in the table display the result from an estimation conducted
using all lenders or limited only to the specific lender type listed. All estimations are weighted by the
denominator of the dependent variable. Robust standard errors are clustered at the MSA/MD level
and are shown in parentheses. Stars denote statistical significance at the 0.1 (***), 1 (**), and 5 (*)
percent levels respectively.

Thresholds
Tract Borrower

High Low High Low
Purchases (by select lender type)
All 1.164*** 0.446** 0.224** 0.077

(0.15) (0.14) (0.09) (0.15)
Inside AA 2.719*** 1.528*** 0.710** 0.321

(0.53) (0.44) (0.22) (0.44)
Outside AA 0.487 -1.190* -0.545 -0.192

(0.51) (0.59) (0.34) (0.53)
Indep. Mort. Bank 0.014 0.062 -0.163* 0.020

(0.11) (0.14) (0.07) (0.13)
Originations (by select lender type)
All 0.162 0.601 -2.143* -0.794*

(1.15) (0.76) (1.09) (0.35)
Inside AA 0.358 0.137 0.054 -0.047

(0.42) (0.19) (0.25) (0.08)
Outside AA 0.018 0.169* 0.064 -0.067

(0.14) (0.07) (0.10) (0.05)
Indep. Mort. Bank -0.135 0.125 -2.038* -0.529

(0.67) (0.49) (0.87) (0.27)
Retained Loans 0.073 0.299 0.098 -0.340

(0.40) (0.23) (0.10) (0.19)
Direct GSE Sales -0.748** -0.426 0.013 -0.303

(0.27) (0.27) (0.16) (0.26)
Indirect GSE Sales -3.874*** -1.857*** -0.130 0.447

(0.38) (0.39) (0.18) (0.38)
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origination results are significant at the 5% level, though these are mostly negative. There

continues to be no evidence of threshold effects on the share of loans retained in portfolio,

but again direct and indirect loan sales to the GSEs decline at the tract thresholds.

The main results of this paper, therefore, appear to be robust to alternative specifications

of the local linear approximations used in the estimations of the adjusted models.
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7. Discussion

The policy of allowing banks to meet their CRA retail lending obligations by purchasing

loans has been motivated by a belief that purchases increase credit availability in LMI com-

munities by enhancing the liquidity of LMI loans (Community Reinvestment Act Regula-

tions, 2001). The data examined in this paper are consistent with CRA having increased the

liquidity of LMI loans but find no evidence that CRA-induced purchases have had any effect

on credit availability in LMI communities. Instead, banks within their assessment areas

appear to purchase loans that would otherwise be sold to the GSEs and that the GSEs ulti-

mately acquired after a delay of less than 4 months.

While allowing lenders to meet their CRA obligations by purchasing loans appears to

confer little benefit to LMI communities, the same cannot be said of banks. LMI shares cal-

culated using purchases are notably higher for banks within their assessment areas than

are originations-only shares, with the largest increases at banks whose originations-only

LMI shares are lowest. While it is difficult to determine how much these purchases aided

banks on their CRA exams, the fact that they chose to make these purchases implies they

saw value in them.

While LMI communities appear to experience little in the way of benefits from this policy,

assessing the costs to these communities is harder. It is difficult to determine how bank be-

havior would have changed had purchases not been included or been discounted. That banks

would have reduced their loan purchases at the LMI thresholds seems likely. But would they

also have increased their efforts to originate loans in LMI communities? That counterfactual

is harder to answer.

The possibility exists, however, that the answer is “yes” and that banks are putting less

effort into originating loans in LMI communities because of this policy. If banks are being

less proactive about making LMI loans, less-competitive mortgage terms, such as higher

interest rates, would be expected. Higher interest rates make mortgages more expensive

which could have reduced the number of households who were able to move into homeown-
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ership and, for those that did, increased the number who defaulted on their less-affordable

loans. The costs to these communities of this policy may be substantial.

One caveat that comes with this analysis is that, while regression discontinuity is a ro-

bust method of detecting causal effects at thresholds where treatments change, its external

validity is limited. That is, regression discontinuity can be ineffective at identifying policy-

induced changes that occur away from those thresholds. It is possible that the CRA’s equal

treatment of purchases and originations may have caused banks to increase purchases at

tract- or borrower-relative-income levels lower than 80 percent and, at those lower incomes,

increased originations.

While possible, there are reasons to doubt such an outcome. With the affordable housing

goals on Fannie Mae and Freddie Mac (as well as their Duty to Serve requirements) there is

already a source of secondary market liquidity for loans to sufficiently creditworthy borrow-

ers in LMI communities. It is unclear that CRA-induced purchases add anything more than

short-term liquidity for LMI loans below the threshold unless banks are willing to purchase

loans that the GSEs are not to satisfy their CRA obligations. There seems little reason to

believe that banks would take on such additional risk given the CRA’s requirements about

safe and sound business practices and the apparent ease with which they can increase their

all-in LMI shares by purchasing and reselling GSE-qualifying loans.

Regardless of whether these results are externally valid, however, the evidence in this pa-

per clearly indicate that banks purchase significantly more loans at the CRA’s LMI thresh-

olds with little-to-no effect on the volume of mortgage credit flowing to LMI communities.
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